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SECTION 02300

EARTHWORK

PART 1 - GENERAL
1.1 SUMMARY
A.  This Section includes the following:
1. Preparing subgrades.
2. Excavating and backfilling.
3. Subbase course for concrete walks and pavements.
4. Base course for asphalt paving.

1.2 DEFINITIONS

A.  Backfill: Soil materials used to fill an excavation.

B.  Base Course: Layer placed between the subbase course and asphalt paving.

C. Bedding Course: Layer placed over the excavated subgrade in a trench before laying pipe.
D.  Borrow: Satisfactory soil imported from off-site for use as fill or backfill.

E. Excavation: Removal of material encountered above subgrade elevations.

1. Additional Excavation: Excavation below subgrade elevations as directed by Contracting
Officer or designated representative. Additional excavation and replacement material
will be paid for according to Contract provisions for changes in the Work.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
dimensions without direction by Contracting Officer or designated representative.
Unauthorized excavation, as well as remedial work directed by Contracting Officer or
designated representative shall be without additional compensation.

F. Fill: Soil materials used to raise existing grades.
G. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical

and electrical appurtenances, pipes, valves and manholes or other man-made stationary features
constructed above or below the ground surface.

H.  Subbase Course: Layer placed between the subgrade and base course for asphalt paving, or
layer placed between the subgrade and a concrete pavement or walk.

L Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill or
backfill immediately below subbase, drainage fill, or topsoil materials.
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J.

Utilities include on-site underground pipes, valves and manholes, conduits, ducts, and cables, as
well as underground services within buildings.

PART 2 - PRODUCTS

2.1

A.

B.

H.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Unsatisfactory Soils: ASTM D2487 Soil Classification Groups ML, MH, CH, OL, OH, and PT
or a combination of these group symbols.

Backfill and Fill: Satisfactory soil materials.

Subbase: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D2940; with at least 90 percent passing a 1-1/2- inch (38-
mm) sieve and not more than 12 percent passing a No. 200 (0.075-mm) sieve.

Base: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D2940; with at least 95 percent passing a 1-1/2-inch (38-mm)
sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Bedding: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D2940; except with 100 percent passing a 1-inch (25-mm)
sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Detectable Warning Tape: Polyethylene film warning tape encasing a metallic core, minimum
6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of

the utility and approved by the Contracting Officer or designated representative.

Tracer wire: #12 continuous solid wire type TW or THHN.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, freezing temperatures or frost, and other
hazards created by earthwork operations. Provide protective insulating materials as necessary.

Provide erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.
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EXCAVATION

Excavate to subgrade elevations regardless of the character of surface and subsurface conditions
encountered, including rock, soil materials, and obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

Excavate for structures, pavements, and walks to indicated elevations and dimensions. Extend
excavations for placing and removing concrete formwork, for installing services and other
construction, and for inspections. Trim bottoms to required lines and grades to leave solid base
to receive other work.

Excavate utility trenches to indicated gradients, lines, depths, and invert elevations of uniform
widths to provide a working clearance on each side of pipe or conduit. Excavate trench walls
vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or conduit.
Minimum pipe cover shall be 5 feet.

1. Excavate trenches 4 inches deeper than bottom of pipe elevation, to allow for bedding
course. Hand excavate for bell of pipe.

Proof roll subgrades, before filling or placing aggregate courses, with heavy pneumatic-tired
equipment to identify soft pockets and areas of excess yielding. Do not proof roll wet or
saturated subgrades.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities.

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean
concrete fill may be used when approved by Contracting Officer or designated representative

1. Fill unauthorized excavations under other construction or utility pipe.

Stockpile “borrow” materials and satisfactory soil materials, without intermixing, in shaped,
graded, drained, and covered stockpiles. Stockpile soil materials away from edge of
excavations and outside drip line of remaining trees.

BACKFILLS AND FILLS

Utility Trench Backfill: See Section 02250.

Fill: Place and compact fill material in layers to required elevations.

Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before
compaction to within 2 percent of optimum moisture content.

1. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.
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3.5

Compaction: Place backfill and fill materials in layers not more than 8 inches (200 mm) in
loose depth for material compacted by heavy compaction equipment, and not more than 4
inches (100 mm) in loose depth for material compacted by hand-operated tampers.

Compact soil to not less than the following percentages of maximum dry density according to
ASTM D698:

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches (300 mm) of existing subgrade at 98% and each layer of backfill or fill material at
95 percent.

2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and

compact each layer of backfill or fill material at 95 percent.

3. Under lawn or unpaved areas, scarify and recompact top below subgrade and compact
each layer of backfill or fill material at 90 percent.

Grading: Uniformly grade areas to a smooth surface, free from irregular surface changes.
Comply with compaction requirements and grade to cross sections, lines, and elevations
indicated. Grade lawns, walks, and unpaved subgrades to tolerances of plus or minus 1 inch (25
mm) and pavements and areas within building lines to plus or minus 1/2 inch (13 mm).

Under slabs-on-grade, compact to required cross sections and thickness to not less than 95
percent of maximum dry unit weight according to ASTM D698.

Install detectable warning tape and tracer wire per plan details prior to backfilling water main
trenches.

FIELD QUALITY CONTROL

Testing and Inspection Company: The Contractor shall engage an AASHTO accredited
qualified independent testing and inspecting company to perform field tests and inspections and
to prepare test reports at no additional cost to the Government.

Allow testing agency to test and inspect subgrades and each fill or backfill layer. Proceed with
subsequent earthwork only after test results for previously completed work are shown to comply
with requirements. Provide original test reports to Contracting Officer or designated
representative.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth
required; recompact and retest until specified compaction is obtained. Refer to additional
requirements in Section 1A of the job specifications.

PROTECTION AND DISPOSAL
Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.
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D. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil,
trash, and debris, and legally dispose of it off Government’s property.

END OF SECTION
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